I. Introduction
For micro-machining and precision applications where low displacement are involved the frictionless, vibration -free flexural bearing are advantageous to the conventional bearings that involves friction. The nature of application demands that the least energy be wasted in the bearing function. Hence, maintenance free flexural bearings are the most suitable options. These are made-up of deformable bodies called flexure, which deform on application of load retrieved their position removal of it. The flexural bearing is unconventional and use in specific applications. It does not have standardized conventional design procedure. The relations for standard design are not available. Hence, FEM is the tool in designing flexural bearings. Malpani [1] , Gaunekar et.al [2] have presented the FE analysis approach using the circular shape flexure with spiral cuts.
The present study is on different shapes of flexures and thicknesses. The most commonly available shapes triangular, rectangular, elliptical and square are considered as different possible shapes. For triangular three flexural cuts and for all other shapes four flexure cuts have been chosen for this analysis. The thicknesses for all the flexure are varied from 0.15 to 0.6mm in the steps of 0.15 mm. The FE models of all the combination of shapes and thickness were made with periphery fixed and load applied at the center hole in the steps of 0.5N from 0.5N to 5N. Each of flexure for with and without fillet flexural cuts was analyzed. 
II. Analysis Results
Each of the FE model prepared above was analyzed using ANSYS (™) workbench and results of displacement in axial and lateral direction and Von Misses stresses were noted. It was found that all the flexures have similar pattern as the thickness drops axial deformation increases.
The FE results for the triangular case with and without fillet are tabulated in The table 1.4 shows the FE results for different shapes and thicknesses at 5N force and obtained axial and lateral deformation. From the table it is evident that the elliptical flexures were found to have more axial deformation. The Fig. 1.9 shows the variation of axial deformation against thickness for various shapes, Hence it may be stated that for higher axial deformation as required by design, elliptical flexures are most suitable.
However it was also found that the elliptical flexures show higher radial/lateral deformation for the applied load that the other shapes. Hence decision parameters of ratio radial stiffness to axial stiffness may be chosen as higher the stiffness ratio more the desirable flexure. Fig. 1 .10 depicts the relationship between stiffness ration and thickness for various shapes. Further it should also be noted that the maximum Von Misses stresses for elliptical flexures were found to be higher than stresses for other shapes. Therefore it can be said that when the radial/ lateral deformation and stresses in the flexure are to be limited the shapes other than elliptical shapes offer better choice. Fig. 1 .11 shows the stress variation among different shapes for 5N applied load. 
III.
Conclusion:
From the analysis results it may be concluded that the flexures with fillet have better distribution of stresses that flexures without fillet. Furthers the different shapes of flexures with fillet were investigated using FEA and it was found that they offers almost the similar behavior with comparable stresses when loaded. Though the elliptical flexures offer more axial deformation and hence could be a better choice. This advantage is negated by the more lateral/ radial deflection and the higher stresses in the flexure. Hence it may be concluded that the exact choice of flexure may be made depending on acceptable stresses levels, shape and space requirement of the application for which the flexural is to be used.
